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Statement of Focus 
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Individually Guided Education (IGE) is a new comprehensive system of 
elementary education. The following components of the IGE system are in 
varying stages of development and implementation: a new organization for 
instruction and related administrative arrangements; a model of instructional 
programing for the individual .student; and curriculum components in prereading, 
reading, mathematics, motivation, and environmental education. The develop- 
ment of other curriculum components, of a system for managing instruction by 
computer, and of Instructional strategies is needed to complete the system. 
Continuing programmatic research is required to provide a sound knowledge 
base for the components under development and for improved second generation 
components. Finally, systematic impleurentation is essential so that the prod- 
ucts will function properly in the IGE schools. 

Thg Center plans and carries out the research, -development, and imple- 
^ mentation components of its IGE program in this sequence: (1) identify the , 
' needs and delimit the component problem area; (2) assess the possible con- ' 
straints —financial resources and availability of staff; (3) formulate general 
plans and specific procedures for«solvinCf the problems; (4) secure an.d allo- 
cate human and material resources to carry out the plans; (5) provide for 
effective cpmmunication among personnel and efficient management)of activi- 
ties and resources; and (6) evaluate the effectiveness of each activity and 
its contribution to the total program and correct any difficulties through feed- 
back^ mechanisms and appropriate management techniques. 

• ^; self-renewing system of elementary educzfation is projected in each'* 
paft^icipating elementary school, i.e., one which is less dependent on external 
s&urces for direction and is more responsive to the needs of the children attend- 
ing each particular school. In the IGE schools. Center-developed and other 
curriculum products compatible with the Center's instructional programing model 
will lead to higher student achievement arrsL self-direction in learning and in 
conduct and also to higher morale and job satisfaction among educational per- 
sonnel. Each developmental product makes its unique. contribution to IGE as 
it is implemented in the schools. The various research components add to the 
knowledge of Center practitioners, developers, and theorists. 
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Abstract 
* 

The pa'ired-associate learning of 52 fourth graders ,was related to measures of 
cognitive ability obtained the previous year. Subjects were administered the 
paired-associate task under one of three variations: at a comfortable rate with. ' 
standard instructions; at a comfortable rate with a potentially effective l^arnina 
strategy (visual imagery); and at a speeded rate with standard instructions. As 
anticipated on the basis of earlier research with children of this age, the rela- 
tionship between reasoning (as reflected by Raven's Progressive Matrices) and 
learning was augmented when subjects were supplied witl],the imagery strategy 
and diminished when th&task waa speeded. Negligible correlations between 
rote memory reflected by dioit span) and learning were obtained under all 
task variations. Interpretations of the results and speculations for future research 
are in^^^ed.^ , ' 
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IntFoduction 



We are nearlng the end^of the second 
decade since Gronbach's (1957) classic 
plea for a reconciliation between the 
correlational (individual differences) 
approach and the experimental (task para- 
meter) approach to the study of human 
coqnitive precesses. Although-occasional 
advances have been made by those who 
have- taken Cronbach's case seriously (e^g- / 
/leishman, 1972; Frederiksen 1969) , for 
the most part tt^e* accumulation'' c5f knowledge 
in this domain has been meager Undoubtedly 
a partial cause is the lack of a theoretical 
basis for experimental investigations of 
seemingly reasonable hypotheses concerning 
which task parameters, should interact vyith 
which individual difference variables and 
why. Xs has been argued pre\)8fously 
(Labouvie, Frohring, Baltes, & Goulet, 
1973), a successful cross-linkage between 

^ the two, approaches demands a demonstra- • 
tioh and understanding of such interactions. 

Although Lab'ouvie et al. (1973) were 
able to obtain relationships between cogni- 
tive abilities and free-recall performance 
which were moderated by. selected task 
parameters, more recently Labouvie-Vief and 

'Levin (in press) were unable to re'plica^e the 

^ finding^. In one of their experiments v^ith 
seventh* and twelfth graders,* they foufi*^ 
that various pre-leaming instructions 

<^Qid not affect free-recall in the manner/ 
antircipated , which may have contributed to 
the noneffect. Similarly, in a second experi- 



ment with third ancj tenth graders they found 
that a delay interval des^igned to increase 
conceptual activity did not affect recall, 
again providing a partial explanation for the 
resulting noneffect. Based on .these findings, 
the authors speculated that unless the task 
parameters manipulated are potent and rele- 
vant to the. posited cognitive processes, 
researchers may find themselves well down 
range of the relationships they are seeking, 
even if the associated hypotheses are 
plausible. ^ 

The present study provides some support 
for this speculation. About a year after the 
third graders of the previous study were 
administered the ability t-ests and the free- 
recall task, they were reassessed with a 
.different learning instrument- The instrumenl 
was a paired-associate learning task which 
v7as administered under ope of three varia- 
tions designed to affect t1ie degree of rote 
or conceptual activity demanded of Jthe 
chil'Sren. The paired-associate task was 
selected because it has previously been 
found to produce treme;K^ous differences in' 
performance as a function of variations in 
instructional strategies, and third graders 
were used because .previous findings have 
shown that they exhibit considerable varia- 

. bility in performance whe;i a paired -associate 
task is administered in cpnjunction with the 
strategies of interjsst here (see Levin, in 

« press). 



II 

Method 



Subjects 

Of the 60 third graders from the Labouvie- 
Vief and Levin (in press) study, 54 could be 
located as fourth graders the following year, 
at which time their mean age was y years, 
10 months.. These children were randomly 
assigned in equal numbers to three instruc-, 
tional conditions. (Two subjects who were 
obviously distracted in the present learning 
task were-dropped from the study, yielding 
a final total of 52 subjects). 



{Reasoning and Memory tests 

One /ear before the present study,' these 
children had been administered tests of 
memory and reasoninjg. Since available 
evidence indicates that one-year stabilities 
of mental abilities are close to unity for 
subjects of this age (cf. Bloom, 1964), it 
was decided to use the previously obtained 
scores as indicators of'the respective 
abilities. Both tests had been selected 
to tap the rote -conceptual dimension pro- 
posed by Jensen (19 68J to mediate differences 
in leal-ning-ajDility relationships.. A digit- 
span test was used to assess rote piemory.. 
This test was patterned after one developed 
by Jensen (see Jensen & Rohwer, 1970) and 
utilized digit series presented in order of 
increasing length.' Three such series were 
administered in a group-testing format. ' ^ 
Subjects followed tape-recorded instructions 
and marked their answers in sjiecially de- 
signed booklets. Raven's Progressive 
Matrices was u^ed as a test of reasoning 
o r, CO n c e pt u a r a bil it y , 



associate recall of twelve high-frequency 
noun pairs. All subjects received three 
^alternating stud/and tesf trials in which < 
they listened to the tape-recorded nouns. 
On each trial, subjects were presented 
with a different random order (constant 
across "bubjects) of the paired associates. 
Subjects were tested individually in 
sessions lasting approximately ten minutes. 



Paired-Associate Task 



The learning task consisted of the paired- 



Experimentol^onrf lHons ^and^ 

Three diffem^it valuations of the paired- 
associate tasiCwere administered. In one 
(Standard), subjects wer^given standard 
pr-e-learning instructions and the items 
were presented at a 3-second rate (found to 
be a reasonable interval for children of this 
age). The two other conditions were designed 
to either d'edpease, or increase subjects' 
reliance on conceptual activity, which, in 
terms of Jepsen's (1968) continuum, should 
reciprocally increase or decrease their 
reliance on rote activity. In the Speeded 
condition, subje'cts were given standard 
instructions but the presentation rate was 
reduced from 3 seconds to I second; and in 
the Strategy condition, the 3-second rate was 
maintained but prior to the task subjects were 
instructed to imagine an interaction involving 
the members of the pair. Although such a 
strategy produces consistently high paired- 
associate performance in "'cognitively . 
mature" learners (e.g.. Bower, 1972), it has 
achieved only variable success in elementary 
school children, especially when verbal 
stimulus materials are employed (see Levin, 
in press) ., 

Accordingly, it was predicted that posi- 
tive effects derived from the cognitive 
strategy could be related-to differences in 
the subjects' conceptual abilities (as 
reflected b^ Raven performance); specifically. 
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a positive relationship between Raven ai^d 
.paired -associate performance was expected 
in the Strategy condition. However, such 
a* relationship was not anticipated in the 
Speeded condition in which the subject's ^ 
success would depend more on short-term 
memory, i.e., rote, rather than^conceptual 
processes. If anything, in the Speeded 
condition paired-associate learning should be 
more highly related to digit span than to Raven 
performance. The relationships obtained in 



the Standard condition would provide a 
baseline against which the T>ther two condi- 
tions could be compared. 

Put simply, the present sti^dy sought to 
determine whether the usual paired-associate 
learning (Standard) of elementary schopl 
children related more to rote or to conceptual 
abilities, and whether the latter relationship 
could be either augmented or diminished as 
a function of experimental variations 
^(Strategy or Speeded)^ 



t 
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Results 



The correlation between Raven and paired- 
atesociate performance (the latter summed over 
three trials) a rvd- between' digit span and 
paired-associate performance is presented in 
Table 1, for each of the experimental condi- 
.tions . 

Two aspects of the data in Table 1 de-' 
serve enrphasis: first; the stronger relation- 
ship between associative learning and Raven 
performance than betv/een associative learn- 
ing and digit s*pan in the Standard condition; 
and second, the difference in patterns between 
the Strategy and Speeded conditions. The 
first finding underscores previous arguments 
that so-called "i;ote -learning" tasks -are 
anything l^ut thaf^Csee Lal^ouvie-V'ief^ & Levin, 
in.press; and Rohwer & Levin, 1971). If they 
were, the short-term memory processes called 
upon in reproducing a series of digits should 
also be called upon in associating pa^rs of 
words, but the correlational data suggest' 
-thaxthev are not. Rather, it appears that 
paired-assriciate learning relies on some 
of the reasoning and conceptual processes 
involved in Raven performance. ^ 

The second finding suggesfs that when 
subjects ar§ required to employ a cognitive 



strategy in the learning task, the relationship 
with Raven performance is strong; whereas 
when the learning task is so speeded that 
such cognitive processes cannot be effec- 
tively used, the relationship disappears. 
Note, however, that even in this case digit 
span is not predictive of paired-associate 
learning-*-a lack which cannot be attributed to 
the unreliability of the digit-span test (see 
Jensen & Rohwer, 1970): Nor is the la^k of 
relationship between Raven and paired- , ^ 
associate performance in tine Speeded condi- 
tion attributable simply to a reduced spread 
of learning scores in that condition. While ^ 
variation In paired-associate performance was 
irtdeed largest in the Strategy condition, as 
expected (the range was from 8 to 35 out of 
36, with a variance^of 72'..9), the variation rn 
the Speeded conditio a; (range = 0 to 19, 
variance = 35.3) was^'at least as great as 
that in -the Standard condition (range = 6 to 24, 
variance = 30 . 6) . ^ 

following Labouvie-Vief^and Levin (in 
press), t^e learning data were further analyzed. 
In the earlier study, these sa me , subjects were 
classified as high or low ability,) based on 
their Scoring above or belo.w the median. on 



TABLE 1 

Learning-^ility Correlations by Experimental Condition 



Ability 


Condition 


Standard 
(N=17) 


9 


Sl^^tegy ' 
(N=I7) 


^Speeded 
' ' (N=18) \ 


Raven"^ 


./.453* 




.462* 


. .083 


Digit Span 


.011 




.274 


• ^ ^-.360 

i — 



* £< .05, one-tailed 
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the Raven and digit-span tests. Using the 
prevb9Jjs hiyh-low classifications and the 
present experimental conditrons factors, 
multivariate analyses of variance were 
performed on the paired-associate data (with 
the three trials comprising a repeated 
measure). Two such analyses were conducted, 
one based on Raven classifications and the 
other on digit-span classifications. 

Table 2 lists mean paired-associate 
performance across trials according to 
ability classifications and experimental 
conditions. The analysis of variance indi- 
cates that treatment-related variation was 
indeed produced (2 < .001) — unlace the 
Labouvie-Vief and Levin (in press) outcome-- 
with the perforniance of Strategy subjects 
highest (mean = 20.24), that of S,tandard 
subjects, intermediate (11.94), and that of . 



Speeded subjects lowest (7.94|. 

Concerning' the major hypothesis, when 
high and low Raven classifications were 
compared within each treatment condition 
it was found that, according to predictions, 
the largest difference occurred in the Strat- 
egy condition (£ < .05, one-tailed), a dif- 
ference of about 5 1/2 Items (see Table 2). 
This difference is reduced tp about 2 1/2 items 
in the Standard condition and about 1 1/2 
Items in the Speeded condition, neither a 
significant classification effe.-:t. 

Consistent with the correlational data, 
no significant differences du6 to digit-span 
classifications were detected. Althc^ugh 
substantial improvement occurred across 
trials in all conditions (£ < .001), no 
interactions involving trials were produced. 



TABLE 2 

Mean Paired-Associate Performance, 
as a Function of Ability Classifications 
and Experimental Conditions 





Standard " 


'Strategy ^ 


Speeded 


Ability 












High Low 


High 


Low 


High Low 


Raven 


13.50 11.09 


23 A 2 


17.67 


8.86 7.36 


Digit Span 


10.83 12.54 


22.75* 


18.00 


6.54 10.14 



IV 

.Discussion 



The present experiment provides support 
for our earlier assertion that differentiated 
learning-ability relationships can be detected 
and exploited if the underlying processes 
tappecTby measures of learning and ability 
are well understood, or at least analyzed with 
greater care than has typically been the case. 
Unlike our previous investigation in which 
the experimental manipulations produced 
negligible effects (Labouvie-\iief & Levin, / 
ia press)! the manipulations employed here f 
were highly successful in a,ffecting the- level 
of paired-associate performance. expected, 
the associated correlation between Raven and 
learning varied considerably across experi- 
mental conditions.' Although the correlational- 
results revef^l significant relationships < 
between Raven and paired-associate perform- 
ance in both the Standard and Sferategy^c'on- • - 
'iitions' (Table 1), additional analysis suggests 
that high and low Rayen scorers differ in 
paired-associate learning m.ore when they 
are required to employ a* cognitive strategy 
than when they are left to their own devices 
(Table 2). ^ 

This result is especially informative 
when compared to previous research ffndings 
which demonstrate large individual differences 
in the ability of children at this age to employ 
an imagery strategy successfully (see Levin, 
in press). The present data indicate that the 
children who benefit most from such a 
^strategy are those with high reasoning abil- 
lAity as determined from Raven *s Progressive 
jfjMatrices test (seq also Levin, 1973; and 
Levin, Divine-Hawkins, Kerst, and Guttmann, 
1974, for other individual difference variables 
. related to the ability to profit from visual 

imagery). While there is some relationship 
• between reasoning and paired-associate 

learning when these children are' adminis-, 
. tered the task without strategy instructions, 
(which excered-s the short-term memory/paire^l- 
ssociate learning relationship- -jSee Table 1) 



the two analyses suggest that it is not as * 
pronounced. It would be interesting to*.^ 
determine whether this relationship can be 
arugmented by using adolescent subjects, 
since subjects of that age tenti to. bene"tit 
more unifonnly from mebiational strategies 
and are likely to be diffdrentiateci most on 
theix propensity to employ such strategies 
spontaneously (see Rohwei;, 1973). 

The failure of digit span (a' short-term 
memory test) to be predictive of the paired- 
associate learning of high-f[equency nouAs is 
also interesting. First, this. finding replicatesi 
the free-recall results of Lahouyie^Vief and 
Levin (in press) and further highlights the 
process differences in ostensibly similar task^. 
In particular, although both the digit-span 
and paired-associate'tasks seem to demand tn^ 
tote learning of aurally presented materials, • 
they may be hypothesized to, differ xn terras, 
of the extent to which transformations of the 
incoming s)timuli would be benefhsial. With 
digit span it would behoove the learner t<3^ 
rely on .those short-terrn memory processes 
•that function as a tape recording of an unre- 
lated sequence of niimbers . With paired- 
associate lecfrning, fi^wever, the lear-ner 
would do weir to form meaningful associations 
in Tong-term memory ratheV than to rely on a 
"^'taipe recording, " expecially wAen it is known - 
thak th6 test stimuli will be' presented in a ] 
different. serial order. Perhaps if digits or 
Icy-meaningful materials-^A^ere used in a con- 
sta^serial order f'rojn trial to trial, rendering 
• thJ p^red-associate task even more rot^-like 
than in .the present Speeded conditit)n, this 
picture would charige. ^^^""^ 

^ Finally it is 'possihftfe ifiat the differen- 
tiation of abilities in terms of theip demands 
on simultaneous, as opposed to, successive,'*^ 
information processing (e»g^, Luri^A 1966, 
cited in Das, 1973; Paiyio( 1,97a) 'may ylti- ' 
mately prove more successful than the Jensen 
(1968) rote-conceptual distinction that was 
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" ^^^'a^Sopte^ rtere^, ' Irvleed> ^i/^terpireting Raven 
* ■ i • performance tn*,terms.pf simil^aneous 
' visualization 'factor 19^3) is'highly 



satisfying when considered lo conjunction 
with the variability produced by the present 
visual imagery strategy. 
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